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1 

Li/Li* ZPtmtLT, 0. 5VK12. 6 V UT 

"o 10 

[f] i3tett«ao«ttii [v] ioaTSstats 

c [^7 — D>/g] , RtKASOfliaiflcif^^feRjRL 30 

a/bte> 0. 20i^±0. 9 9 *>Oit*c/ci 
14* 0. 1 Ott±0. 7 0ElTT»*Ct*W«fc-r-5 

1 73731 scD^n^Ettom^-mH^/^^ 

o 

ft* di:$#^i-r2.Sl*JS 1 71M6 Ot»Ttl*B«© 

o 

[0 0 0 1 ] 
[0 0 0 2] 
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2 

a, 1/2 • c ■ v Tffffi^n, ctt-fe^Sfcoaii 

m^fi (F) , Vtt*;W;iWM^fB&«flE (V) T* 

2. 5V[:^5^Ittt*D, tlril + t/v>^ 
» ^ ^ U -/t >y ^ 7 7 yiiS t LTf 1 1 
*I3BS©K»«ffi»4»3. 3VT**fc«>, *-fe;U*lt 

[0 0 0 3] £ft*TNC, IE«Rtf£ffi©ffi;&fcfiH4gi 
0OB«EEO«iP*-&«)Ci:^K^enTt^o ^*JA 

©*^tBXtt**tor36^rfR]±Lfcc:i: (t#M¥8- l 

6 2 3 7 5^iiffi) , *^/^->^ — ©*«#fc*?LR7 
;U^x^A*ffl^TB^ttrpl±*HS*a (#BB¥8- 
3 3 9 9 4 1 , 9 - 2 0 5 0 4 1 

*«#«£jb^&b«ee<dirj±* - 23219 

ll+t/ty^- WmEEfr4 2. 5-3. 3 Vgjg 

[0 0 0 4] ME*3. 5 VU±\zT2>^&£ 

IT, ^Bfl¥8 - 1 0 7 0 4 8*4MRTfck 

fc»4«aMt¥W*»TT» U A*B»**fcltt*« 
tt»*±#tt*tl tt 5 ^ t) , B*Ert*»4 

^V/^*>* — fcJ42aSi<O««**{6«*nT45 0, -til 
-€ r ti»»*fcJ4Bft»STS-<*>**IB3t*nT^3>o *f& 
^)^>, iESJ4»Stt«Si-C*t), Tx^->^p^*, JBi* 



3 

BU^»5AK£^«i£fBtt (0.05V-0. 20V*fL i /L 

r ) iznm\z-r-e\zjEm (»«tt«tt) 

BSJE (84 V) fctt*. gl^MMit 

[0 0 0 5] 

8 - 1 0 7 0 4 8*4i*<0*ttTtt, iHfiJEteiB^fccD 

<?x *x*;u*-«flMt, ■»«EWJo*©B^ttfttf* 

fliliSOX^U^-SEJ* (E= 1/2 ■ C • V 1 ) 

t&^<d> #imc [f] a. Pi^fc^^umffi^ffi 

ft««fl (8 3V*fL i/L i + ) tas««'(#3 4. 3 V 
»Li/Li 4 ) OtfiMClil, »1. 3Vtft 

l/2JKTitt*. Sot, ^^/^->^-^»«©«ffi 

fcfcj;***, #M¥8 - 1 0 7 0 4 8^SO*t/V> 

[0 0 0 6] Sfc, #8B¥8 - 1 0 7 0 4 8ttt«^ 
t/V>^-H aE^CDg^mfi: ®3V) ETF£T!ft« 

*c<ft^. tab%, iEaa*stt*«±tt£-r*#a 
tt«a, ftasu^^^s-f^^Lfcttn-caRjK, He 
Kb5 ^^fc#»att«atufc««— 

[0 0 0 7] 

mz. mmmm*T~<D&mnmmi%<Dmmnyon m 

BtE#»4VT, K«ffiWiP»<&B^ttRtf*tt«B 
Xttf^n, rt^x*>*-ff«tf)**^«ft=«li* 

»«)»»Sffl^fcfi«rII*t/v>^-i:i3^T, IE 
a*«, RfiSfttTOg^tffi^ Li/Li' **fa 
tbfc«^ 0. 5VJK±2. 6 VETFT**|»»Ktt 



(3) 1 1 - 2 9 7 5 7 8 

4 

K*SJttS#att«f-C*D, na*<, &Jg»J^A, 

[0 0 0 8] 

ffirt*, Li/Li* £*MI<h LfcJ§£\ 0. 5VJy.ii ■ 
10 2. 6 VKTT*4«*Jt«»^63te*»att«aT* 

» u ^ A-r * >* jRjKs*&«m^ sattn* < 

fro,. »«BEHiSD^OB^ttR^ft«B^14^ 

[0 0 0 9]-ftft»l:tt, 

S+TWg Li- /Li* SWSitfci^ 

20 0. 5 Vi^±2. 6 VKTTfeSjK*Stft«^&3teS^" 

att«a-c&o\ *-<Djft*MMttt. #sl 

tct^. ftatt, &jku^o 

K. tt»IL3*4M*£LT, Mtt/WKfttblb. Kyf 

[0 0 10] ZE^^3£mWC>a^S{4^0. 5V-2'. 
6V (»L i/L i* ) 9, ^ . 

" «, *^/1-># — IC4. 3 Vcomj££EP2JD"t££:, mlizE 
OHJjDBrtE«BEV»4, 1. 7V-2. 8 Vf* jfittt 0 , 
e««ffi£littL&t>>»& (»1. 3 V) ckOiiJD-r^ 

'40 fc», *<ox*ji/=^— «*tt*a»cit*i"*. -rat?* 

(1. 7 ) 1 / ( 1 . 3 ) 1 = 1 . 7 b ( 2 : 6) 
1 / (1. 3) 2 =4. 6 Cl£:**T#*. *■ 

7c, IEa^)3t*«^«tt**ifffiO»lBttffi (4. 3 V 
-4. 5V ML i/L i f ) £04>L£tfT, 4. 0 
-4. 2 VttiEfc-rscitfcJ;?), x^j^-fU^g 
^FfgTT^fe^O, «»SS(D»*WiS»J^ctSS5«£EEPlIP 

i^oB^ttatf*jR«B^tt**«*ca*"r*i:<t*«T 
so tooii] *^wiz&iiziEm<DmmKmi&<D&mn 



(4) 4#9H¥1 1 - 2 9 7 5 7 8 

5 6 j 

«- *ft»l«, SMS, 'Jf!)Ati*©IS*ffl ft*»»ft^J:*BETi*^J:0*«)fcJi:*BB* 
ViT— »^JE<fftotlTVi4. *^B|(:^UTfe»' 3 0 0-3 0 0 0m J /g^St<> £bK*?£ 

*n«>«»«*«^ttTtt, &««ffirt*0. 5V£U: ftEI»*<05R, HiftSKffi, »s^tt*he>s 

2. 6V«T (JtLl/Li 1 ) <0feHfc:&S&^& Jft^LfcSjKisi^iftJRtry^ Sft&n-^T;, A 

7;p*u±«i**ut^*±«***6»i*i**tt 7 5bm seaway ^xfyj^Ki*, 

tt*-^/^S^^4:LTffl^6nT^*«-&JCtt8IEtHLTVi A, U ^ A, TkSHb^HJ^A, tfiR* U »5 

*>Sc^©-r|pJlHlt>< 05IbfiEfflT#«>. U^AS^tJ A, j^g^h'J^A, KSthU^A, HER* U 9 A, 

-)i>?-)vmtm. ^ku^a, u its, ntfc* <K*ft> ^ij^, mfe* 

**tf*fb^>. irl/Xb-^-y> BMt ; E»J:/^>* ^/t^p n pia^LTt#fc^M^^. IBtfSffi(E>IR»a* 

^ satin* '>&< tt> i Rejfefrjcko 300m 2 /gio/h^^aai^ 

JH. -fyHJOA* ^tv^A^f±^BSfc«, [0 0 14] K*gffl.3«<Z>Stt«*, ft*. T;U=T>, 

cn^^^S^-atr^S^U^^AcD^^IWj^^g^ ^\U^A, +t;>*^ffitt»l«TT, 5 0 0-2 
«ffi*Ttf**KtL/Tffl^Tt>J:Vi 0 mffimfi^Ttf 40 5 0 or, (ffSL<tt7 0 0-1 5 0 0t"e)IM!HL, 

tsi^toffSKa^. u^«?A*ajRft*wfc £\ mm<DM%&<vfa±.> ^mn<D^mt^o^\ 

VJ^±2. 6VJ^T (»Li/ ¥i9«HPfttt30 AimJETF***?* LK. 
Li 4 ) ^■MSbfc^*K«a + ^)U?-^A^*«tt, [0 0 15] K*K*KSiflci:"r*»ai4aa»4. ft 

utif^^t, o. oiaa%-3ii*%<hffi*T : $)0, <r aitmatt, sE^wetw^Miawit^ 
[0013] ieh^^^t, aasm&*raffiT£fflGOjgt so ■g'&Lfc^ yuxjs^brtt^n^o ^^c, mmn 



(5) 

7 

[0 0 16] »att««tffl^6)n**«»JtUT, 7 
OA, g^b5^>> T)V^.-OK, Z 7 Wf^87 

r -f a — is* sa*»±o itfn5'>& < £ ^-ao^m 

L<, MAtf, tt*Jtft*tf&ttft0«£. SttRtO 

5-5 0%, £Hcte 1 0-3 0 %1W^L^, 
[0 0 17] AW >^-^S?<hbTte, U^h^JU 

[ooi8] t)!H([ii***«**isn, £fc, 

IO«SI^ft>^Uf^A'1't>T$)^ 1 Jf^A .30 
tt*JBt^*. "Jf^AftH L i B F, , Li CI 
0 4 , LiPF 6 , LiSbF, , L i As F t , Li 
CF, SO, , L i C (CF, SO: ) , , L i B (C 
i Hi ) , , L i C< F 5 SO, , L i C 8 F, 7 S 
O s , L i B (C 6 H s ) 4 , L i N (CF, SO, ) 

t> y LiBF, , L i C 1 0 4 , L i P F 6 RZfL i S 
bF 6 ^UfJAii LT$?£L^ 0 5 <7) »J ^ O A 

Wtt**+#3l*ffitt*J: , 5fc, 0- 3-2. 7^E;U/U 40 

v hJWib<, o. 7^e;1//u y hji/£U:<& 
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8 

*-k x^u>#-#*— k y^u>#-#*- 

r-zf^uvi7 b>fr*>MlttiZ> l ISKl^f 
#*^m^*^*#^00ppm^T. 3 £ KteSOppm 
[0 0 19] ft«0±*f»J4, U^OA-f *>*niiee9 

^O A S-g-^rT Uf^A< ^>^pJiSW^ffi 

jik wc, u^^A-r^>pii2Mtc©^, aajuL? 

OA-&&^£)'J OA 3 ir, 'Jf5A^t>^ 
[0 0 2 0] U?^A-f *>**Ria6tt»c««, fl&l§§Lo 

JS£1, 7J^-^A, ^{b^T-x^A«(D#S^fc^ 
AOW • KBI<OJSi**:rfilJiS-&Tt) it^. 

[0021] cn^^tiiso^^, effect #5" 

»*fcfu/^ • n-^X(7)8 0 Ot- 1 5 0 OttMl 
ft- 7x;-ME ^^>M8tC0 8 0 1 3 0 0 

*C"C<7)J»j!LSft, ^7*-#><D2 3 0 0t-3 0 0 0 
tT'(OllB^, Aifi#l»* &«35«H»t4, U^A 

HSB^ftR^AitHfii^, ft«(D3tett«^fe^T, 
«tt»4, ffi»T#«tffl« (0.05V-0.20V*fLi/L i ) T 

L> »l:»SLu. ^V*— #>JMB<tftR^AiSIMB 
Rldoo: tt. 0.337 nmEJlTT'*0, ^^Sl^-co c fft^ 



(6) 



[0 0 2 2] U^-JA-f *>*<RliBWIc»j», BUKb? 

ftsc^o. 5 ii%^e> i oas%^jjabx, »-& 
* smrtcio, rtffljfiSft#/h£^*a**#e>ft 

*. U^£A*f *>*Rl]»»fc«]|E, Ift*b<5SMi*K 

ttK^fey^^AtaftjKa-ssirfettWftft^w^jS 

Sffitt-T * d i K: «fc 0 Kft*K«a^ U A-f * >*« 
llft^^Kl^ti^o tea U^A-f 
ibT, BE^SSKmSlcU^^AfSiSBOWtfca, * 
*^m^4ucg*bT£n^£^&> KfflS^U 

^■^A-TJl/^-^A^a*^^^ U^A»*«r* 

msift^wtu^^A-r ffi^ 

ifi. 0. 05V-0.20V (Mil/I i ) TilfTL 

T^SU^A-f 0.001 A/ cm 2 J^T^S 

[0 0 2 3] *«woft«K:ffli^«*Jl»K<7)i¥.{fl:« 30 
*ySfcO©U^A<3*-><0ftifc*Sa [4? — □>/ 
g] > KKSW^W^ffiMSfcOO^RU^^ACo 
Ifrffl^iBClSttViS^U^^A-f *>©(R]>t**b [ 
/7-D>/g] , IEacO*Ktf>#«*» [F] 



^a^^a#4 , t-^^P^)icb/cU^ ll i7A'f ^>S^rd [ 
^7 — D>] ibfcfc*, J£*a/bte, 0. 2 0a± 
0. 9 9J&IT> J**c/dtt, 0. 10R10. 701^ 
WffSt^o Jt^a/b^O. 2 0*iTH 

^©fta^wttaE-fk* 1 ^*^ <t & o s^uiaj! ^ * > 40 

^-OftE^S b& 0 , » * b < 

/1 >/ ^ — oi*j^-«s^ s<&off*t<a<, 
0. 7 0 j:o**^t*a**«*«Bitia:o*-r ^ 

[0 0 2 4] 
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10 

Hb&t, 50kgf/cm 2 Offi*TSPBEfiESLTfigl0 
mm, JP£0.5mm <£RffitK<Z>/£S#£#fco 
0. ltorr etTtf)*^* 3 0 0101*3^1*1, 3ES 
(^liftiL, un$XT>I/X3 16Lln^>t^ 
<Dft&.<D**bffi\ZigmisrCa JP£0. I mmCD^ 

^n^mschb^o f^ssibfeiEat^aowt^ux? 1 

U>8H^U-^£&*iiA/r, PTOSES -ttfcft* 
1. iBF 4 £^tTX^l/ 

3) ©iSRSPIStl^ibt- sRuyntTU 
>m<D$>mfi* / ry h ^Xf>l/X 3 0 4 SScon-r >ir 

TEm (^tt^ma) <tj!a c&su 

^A) i<OMfc«ffi§h«r»l*bTW£bZ^ lEa^S 
««ffi»2.11V (»L i/L i* ) T&ofco 

EPiDbfc^ 1. 16mAO5£«8!t"r2.10VSTiS«LT*» 
&»WS*te3. 6 8FT&D, X^M-fS«8. 
9Jt^fc. aT^*JSfi?y2&^H:tt^Jtr450^T, IE 

^#a^#m^s [f] ch3ti*®tcomfi:M[ v] <d 

t^^llic — a>] oUffltcffl^*, lEacom 
a^S^3. 6 8 [ F] «h*r^>o EUKfe^T* Hi* 

[0 0 2 5] 

[HM0O2] n-f >ir;U^IEa<tfta^: , J — F»T1R 

(ML i/L r ) Tfe^^co ffci^-ll^t^y 

^ — \Z, MTT'4. 3 V<D«EE* l«fW^iDLfc«. 1. 
16mA(O^*«ET1.60V*"X?ft«bT*«>/t»««*tt 
3. 40FTS0, X*;l/*— «A»4, 12. 4JT» 

[0 0 2 6] 

[*JS0iJ3] ftat^, U^^A-f^->SrKiK$-&fcAig 

^JRU^^A^tti^ee: 6a^«*oUf5Mt> 

©9ftJ*«bj&*#9 1 3 0 0 [ £ — o>/g] T*^AifiM 

(T I MC ALtbMS FG - 1 5 , ^99.9%, 
i^gg6/zm) 9 0fiS%t3#U 7 7fcb-Uf> 1 0 

3fB««*36Pbfca, CinS?L#*"e+»^igJibT# 



* (7>< 
11 r 
fc75U- Sr, Xr>UX3 1 6 L <&?§±l;:£*&Lfc. V 

em*, 1 50 < CT2'«Fmft«ixfca, 7)H>nm%<o 

Mi»*©llttl7mgt*ofc. ^n-y#y* 
*»a*«n«tisai 3mm-e/S*«J0. 5 

£><fc?K:. -SMW^ 2ft^f$ 5mm0 4i(Z)#Jl/h 

U>#-#*-h 06*tb7 : 3) 

IT, 0. 6 6mA^i^^7. 5P#MiI«Ljfc. 31 
tS©i»i*KlS©«fitt, 0.05V (J*L i/Li' 
4 ) Tftofco Jt2pb/a«, 0. 8 ItSofc. It 20 

[0 0 2 7] St*^ 1 W«fcf^«LfcjE« 

<z>@S*Sft:£2. iov <hbfca-r >-te;u£, T;l/3f>^ffi 

lX0aiLfe o ?X0tiibfcffi14jK«1l^X^>l/X 3 1 6 

f« s^trx^u h^yn t:i/>*-#* 30 

-h (««Jt7': 3) ^S^MSt^lbt 

4.3 V(D«JE£ 1 PSraWSDLfcfg. 1. 16mA(D^mSitT2. 
10V*T4fc«LT*«)fc»«S»tt3. 7 1FT80; 
X*;M=— «*tt9. OJTjoft. tfc^c/d 
0. 4 6T*ofc. mEEEPSP^frTTOm^ 

^t/V>?" £ 4 5t:(Dfiiatt + 4. 3V(£)<®ffi£500 40 
[0 0 2 8] 

[*Sfi^J4] MTT4.0 V^tEE* lWIBfflnbfcfit 

Ufco 1. 16mA03Ett8ft"t! s 2. 10 V ^T*M LT#«>jfcllMI 
««tt3. 7 4FTS0, I*M-«BB6. 8JT 
h-ofzo £7c, ltapc/dfi, 0. 4 0Tfe^L 4 5 
"C^tlfflW^T, 4.0 VOmm^rSOO PSfyjEPJD Lfz'&<D 
X^JI/^-fS^^W^- 1 5 %T£>ofco 50 



W^^l 1 - 2 9 7 5 7 8 
> 12 
[0 0^2.9] 

[Jtttfflll] *Jfi«l fc*30^T, =K >-fe;HDIEffi<i:A 
jsfcbifc. IE«0e85«ffitt3.O5V (#L i/Li* ) T 

£>ofc„ ftfcf«rll*t/v>^-l:. MTT4. 3 

V(7)^jBE£ 1 P#RaaJJ0bfc«. i. 16mA©3£«SfE-C3.00V 
£T&mLT#66fc^m^Ste3: 60FTfet),-X* 
M-«g^3. OJ^fc. 4 StOfijWt + T, 
4.3 V<D«BE*5 0 OWfMWJnbfcaox^U^— «flE 
O^ib^tt- 4 0 
[0 0 3 0] 

o'fc (tk*a/b«, 0) SWtt. *J(Mfl3£ra«fe« 

H«ftta-II*t/V>^-S: 
fls«LT, SSTT, 3.8 VtSHBLfc**. -£SEE£: 

[0 0 3 1 ] 

1.16mA©5e«sr(?2. 10V STift«L/T*»fc#«$*tt 
1. 6 9FT*0> X^J^-fStt 1 . 7 JTfeo 

[jtttfcU] KOHUffi«iiLT»e)nfc7i;-^» 

K»ISttjRt»* (tt*ffl«l 9 2 0m ! /g", 
^8 Mm) 1 T?SbfcjE«««Ofi)ca!fe4:BH« 

KLT, Si4KJ5£a!«:*2tScfPML, Ctl^O. ltorr « 
Ttf>K£ + , 300 <CT3 l$M<6JftLfc. #fc2tfc<D«ffl 

SITT*, 2.8 V^mffi^r 1 ^fBlEpllPb 
fc^, 1. 16mA(7)^««tT0.5 V STi5!t«bT*«)fc»fi 
#*ttl. 7 8FT»0, X*M-SStt4. 7 JT 

[#^<£>f&BS] 

2 IE<1 

3 #X^ry h 

4 ir/^U — 37 
5 



